This paper presents some models based on first order differential equations. Such models include population growth, drug distribution in the body and dating archaeological samples models. The paper also discusses the formulations, solutions and applications of such models.
INTRODUCTION
Over the last few decades, mathematics has broken out into a whole new range of applications in the social sciences, biology, medicine, management, e.t.c. and it seems, almost every field of human endeavor, providing qualitative, if not quantitative models where none had existed or even been contemplated before. Mathematical techniques now play an important role in planning, managerial decision-making, and economics, which has probably been longest quantified of the social sciences (c.f. Burghes etal, 1980) .
The underlying theme in all applications of mathematics to real situations is the process of mathematical modeling. By this we mean the method of translating a real problem from its initial context into a mathematical description, that is, the mathematical models. This mathematical problem is then solved, and the resulting mathematical solutions must be translated back into the original context.
The theory of ordinary differential equations.
Equations: On a more practical level, it could be claimed that the spread of modern industrial civilization, for better or for worse, is partly a result of man's ability to solve the differential equations which govern so many of our industrial processes, be they chemical or engineering (c. f. Burghes et al, 1980) A first order ordinary differential equation is a relation between the derivative of an unknown function x (t), where t is a real variable, the function x itself, the independent variable t, and given function of t.
x (by convention differentiation with respect to t is denoted by a dot, and not by a prime), we assume that in some domain D we can express  x as a function of t and x , namely
where f is a given function on the subject D (assumed open and connected) of
which when substituted in (1) reduces it to an identity for each t in some interval (a,b) is called a solution of (1) will pass an integral curve whose gradient at that point is given by   x t f , . Which curve we choose as our solution will depend on the initial data given. This is illustrated in Fig. 1 
Consider the family of curve
where α is any real number and
. Thus, the integral curves of equation (2) 
Thus, the integral curves in equation (5) are the family of parabolae. If we require the solution which is zero when t =0, then we must choose the integral curve passing through the point (0,0), namely
Theorem1 [Sanchez, 1968] Given the equation (1) We shall now deviate to consider some models based on first order differential equations, using population growth, drug distribution in the body and dating archaeological samples as case studies.
Population growth:
Charles Darwin delayed writing 'The origin of species' for more than twenty years after he had convinced himself of the truth of evolution, because he could not explain what caused evolution. His explanation was eventually obtained after reading an Essay on the principle of population which had been written by Thomas Malthus in 1798. At the time when Malthus was writing, the industrial revolution and related scientific discoveries had caused a boom in the European population. He was writing as a prophet of doom, and in his essay he coined the phrase 'the struggle for existence', which led to Darwin's natural selection theory for evolution. This 'crowding' consideration can, however, be introduced into the mathematical model itself. The simplest resulting model is achieved by adding a term to the right-hand side of (9) which will depress the rate of growth when N becomes increasingly large; that is
where  is a positive constant.
This first order differential equation is not linear, since it contain an 'N 2' term, but it can readily be solved by writing.
Integrating the left-hand side, we have,
writing the arbitrary constant k as log c, thus population.
Does either of the above models adequately describe the world human population? Fig 4 above sketches the human population size, and it is certainly apparent that we have growth of the same sort.
Whether the maximum sustainable -population has been reached is a topical question. Clearly there are crowding effects that will at some stage inhibit the population growth on a world wide scale. Perhaps the most important factors will occur from limitations to energy or from pollution effects.
It is paramount to note that the second model (11) has been used to predict the population of the united states. In 1845, Verhulst proposed equation (11) 
Drug distribution in the body:
The study of 'doseresponse' relationships plays an important role in pharmacology. We consider here the problem of determining the dosage required so that the body concentration of the drugs tends towards a certain value. Introducing mathematical terminology, let y=y(t) be the quantity of the drug present in the patient's body at time t. Initially, at time t= 0 say, the patient is given a dose, say y o , of the drug. As a first approximation we assume that the drug disappears from the body according to the law,
the value of the constant k depending on the particular drug used (some forms of penicillin, for example Benzylpenicillin, roughly obeys (20)).
Solving (20) Thus, we continue giving doses y 0 at time intervals T after the initial dose y c . The accumulation is illustrated in fig. 5 above. This second method has the advantage of bringing the body concentration straight to the required level, but this can be also be a disadvantage, as a large initial dose can have side effects on the body. One common method is to give the patient an initial dose twice as large as the regular dose, y 0 , and then continue with doses y 0. 
In the sample we can measure R(t), and noting that R(o) must equal the rate of disintegration of the C 14 in a comparable amount of living wood, we can use (34) to determine t.
The constant  is usually given in terms of the halflife of the substance, which is defined as the time required for half of a given quantity of radioactive atom to decay. From (31), this time,  , is determined 
CONCLUSION
We have been able to discuss some models based on first -order differential equations. The case studies of population growth, drug distribution in the body and dating archaeological samples have really convinced us that mathematical modeling applies to real-world problems. The trend towards more quantitative methods in the social sciences, management, planning, medicine, etc. seems likely to continue. As people become more confident in using mathematics they will find more and more applications. Models used will become more complex as the people using them become more expert in handling mathematical problems. In this way the models will have a far wide use than at present, and this itself will encourage further mathematical analysis.
